How Autism Spectrum Disorder Affects Action Preparation in Children by Myers, Kodey et al.
Utah State University 
DigitalCommons@USU 
Research on Capitol Hill Browse Undergraduate Research Events 
1-29-2015 
How Autism Spectrum Disorder Affects Action Preparation in 
Children 
Kodey Myers 
Utah State University 
Breanna E. Studenka 
Utah State University 
Daisha L. Cummins 
Utah State University 
Follow this and additional works at: https://digitalcommons.usu.edu/roch 
 Part of the Medicine and Health Sciences Commons 
Recommended Citation 
Myers, Kodey; Studenka, Breanna E.; and Cummins, Daisha L., "How Autism Spectrum Disorder Affects 
Action Preparation in Children" (2015). Research on Capitol Hill. Paper 7. 
https://digitalcommons.usu.edu/roch/7 
This Poster is brought to you for free and open access by 
the Browse Undergraduate Research Events at 
DigitalCommons@USU. It has been accepted for 
inclusion in Research on Capitol Hill by an authorized 
administrator of DigitalCommons@USU. For more 
information, please contact digitalcommons@usu.edu. 
I.	  Introduc+on	  	  
	  
The	  +me	  between	  an	  ac+on	  being	  
executed	  and	  the	  ini+al	  thought	  to	  
perform	  that	  ac+on	  is	  know	  as	  ac+on	  
prepara+on,	  or	  more	  commonly,	  reac+on	  
+me	  (RT).	  Increases	  in	  RT	  may	  arise	  from	  
increased	  task	  complexity.	  Impairments	  
in	  motor	  control,	  such	  as	  those	  seen	  in	  
children	  with	  Au+sm	  Spectrum	  Disorder	  
(ASD)	  may	  also	  manifest	  as	  increases	  in	  
RT.	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II.	  Methods	  	  
	  
Five	  children	  with	  ASD	  and	  five	  Typically	  
Developing	  (TD)	  children	  were	  asked	  by	  a	  
tester	  to,	  “Help	  me	  put	  it	  away.”	  Or	  “Help	  
me	  hammer.”	  Using	  the	  provided	  s+ck	  or	  
hammer	  (figure	  1).	  
	  
Subjects	  were	  instructed	  to	  keep	  their	  
hands	  flat	  on	  the	  s+cky	  notes,	  placed	  just	  
in	  front	  of	  them	  un+l	  they	  heard	  the	  
“put”	  or	  ”hammer”	  command.	  RT	  was	  
measured	  from	  the	  beginning	  of	  the	  
command	  to	  the	  moment	  that	  the	  
subjects	  index,	  middle	  and	  ringer	  finger	  
of	  either	  hand	  liUed	  or	  slid	  off	  the	  s+cky	  
note.	  This	  was	  scored	  using	  ELAN	  
Language	  Archive	  soUware.	  
III.	  Results	  (Table	  1)	  
	  
•  Overall	  reac+on	  +mes	  of	  the	  ASD	  children	  
were	  typically	  	  increased	  from	  those	  of	  TD	  
children.	  
	  
•  Reac+on	  +mes	  increased	  for	  both	  groups	  
when	  the	  s+ck	  was	  the	  object	  used	  and	  
decreased	  when	  the	  hammer	  was	  the	  
object	  used.	  The	  difference	  was	  less	  with	  
the	  ASD.	  
•  Tasks	  in	  which	  subjects	  helped	  vs.	  when	  
they	  did	  not	  help	  showed	  no	  significant	  
differences	  between	  the	  ASD	  group	  while	  
the	  controls	  exhibited	  an	  increase	  in	  RT	  
when	  helping	  the	  tester	  (Figure	  2).	  
•  Tasks	  which	  required	  manipula+on	  
showed	  no	  significant	  differences	  in	  either	  
group.	  
IV.	  Conclusions	  
	  
A	  lack	  of	  Theory	  of	  Mind	  (ToM),	  being	  able	  
to	  see	  from	  another's	  perspec+ve,	  could	  
account	  for	  the	  ASD	  group	  having	  li[le	  to	  no	  
difference	  between	  the	  trials	  where	  they	  
helped	  the	  researcher	  and	  those	  where	  they	  
did	  not.	  	  
	  
However	  ToM	  appears	  to	  be	  present	  when	  
comparing	  the	  two	  tasks.	  Overall	  subjects	  
had	  an	  increased	  RT	  for	  the	  “hammer”	  task.	  
Implying	  that	  they	  may	  have	  understood	  
that	  this	  task	  required	  them	  to	  orient	  the	  
object	  in	  a	  way	  that	  facilitated	  the	  tester.	  
	  
Likewise	  	  the	  significant	  decrease	  in	  RT	  with	  
the	  “put”	  task	  hints	  that	  each	  group	  
understood	  that	  they	  did	  not	  have	  to	  
facilitate	  the	  tester	  as	  much	  during	  this	  task.	  
V.	  Acknowledgement	  
	  
Study	  conducted	  with	  funding	  from	  a	  USU	  
Research	  Catalyst	  Grant	  and	  lab	  assistance	  
from	  the	  USU	  SMB	  Lab.	  
	  
	  
ASD	  subjects	   Hammer	   S0ck	   Average	  
“Hammer”	   0.59	   0.70	   0.65	  
“Put	  it	  away”	   0.24	   0.22	   0.23	  
Control	  Subjects	  
“Hammer”	   0.43	   0.60	   0.52	  
“Put	  it	  away”	   0.26	   0.28	   0.27	  
Average	   0.38	   0.45	  
Figure	  1	  –	  Objects	  used.	  Shown	  in	  color	  varia+ons	  
Figure	  2	  –	  Reac+on	  +mes	  when	  helping/not	  helping	  
tester.	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Each	  subject	  was	  presented	  with	  32	  tasks	  
per	  day	  that	  were	  arranged	  in	  a	  randomized	  
order	  to	  avoid	  any	  predictability	  or	  pa[ern	  
forma+ons	  that	  may	  have	  affected	  the	  RTs.	  
The	  ASD	  subjects	  completed	  a	  minimum	  of	  
12	  trials	  each.	  While	  the	  control	  subjects	  
only	  completed	  three	  trials	  each	  due	  to	  +me	  
constraints.	  Each	  trial	  lasted	  no	  more	  than	  
10	  minutes	  and	  took	  place	  on	  a	  different	  day	  
in	  order	  to	  avoid	  a	  loss	  of	  a[en+on	  during	  
the	  tes+ng	  periods.	  	  
	  
Color	  varia+ons	  with	  the	  s+ck	  and	  hammer	  
(figure	  1)	  were	  being	  used	  in	  a	  study	  
conducted	  in	  parallel	  showing	  grasp	  
varia+ons.	  As	  well	  as	  yet	  another	  form	  
variability	  aimed	  to	  keep	  familiarity	  low	  and	  
the	  task	  more	  engaging.	  
Another	  possibility	  for	  the	  significant	  
reduc+on	  in	  RT	  for	  the	  “put”	  task	  may	  arise	  
form	  the	  lingual	  characteris+cs	  of	  the	  
command	  word.	  “Put”	  has	  a	  sharp	  and	  
pronounced	  signature	  at	  the	  start	  with	  the	  
le[er	  “P”.	  Whereas	  “hammer”	  has	  a	  soU	  
pronuncia+on	  throughout	  the	  whole	  word.	  
	  
Decreases	  in	  the	  RT	  for	  the	  hammer	  may	  
arise	  form	  its	  inherent	  ac+on	  proper+es	  
when	  compared	  to	  the	  s+ck.	  It	  is	  easier	  to	  
grasp	  and	  has	  a	  more	  inherent	  func+on.	  
